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Abstract 
Medicine students from the University of Medicine and Pharmacy "Grigore T. Popa" Iasi, attended the Clinical Simulation 
course for one semester. They had the opportunity to test their skills and acquire professional abilities in order to express their 
opinion on the efficiency of the medical simulation for training and professional assessment, following a series of parameters set 
out in a professional self-evaluation sheet included in the simulator software. Materials and methods. The method was to 
simulate clinical cases on Human Patient Simulator (HPS) and endoscopic investigations on GI Mentor (clinical, diagnosis, 
treatment scenarios). The main focus of this test was self-evaluation, as well as eye - hand coordination (indicators on time and 
quality of the examination) and keeping in mind the safety and comfort of the patient. Results. The information taken from 
records of the self evaluation reveals the following aspects:- improved quality of exploration (identification of lesions, shorter 
exploration) for 77% of the students after three sessions working on simulators; - the duration and quality of the exploration in 
the complex cases simulated on GI Mentor improved after 10 sessions for 77% of students, while progress on the HPS was 
recorded after 4 sessions for 89% of the students. Conclusion. The evolution of a registered clinical simulation is useful, but we 
consider that it should have more time granted. Given the results, clinical simulation is important for the development of medical 
skills of the students, but we consider that more time should be awarded for training. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction 
 
     The development of practical abilities by the usage of virtual platforms dedicated to clinical simulation of the 
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reality in medical practice contributes to the learning and acquirement of certain skills, reduces risks and 
complications that may occur during an actual diagnostic or interventional procedure. The inclusion of clinical 
simulation in the curriculum and the courses on medical simulators, in the form of mannequins – artificial patients 
(human patient simulator-HPS) and diagnostic and interventional digestive endoscopy simulators GI Mentor, are 
approaches of the medical education destined to promote in an straightforward manner the increase of basic clinical 
competences and of efficiency in the formulation of the objective clinical exam in a structured modality (on devices 
and systems), finalized with the endoscopic examination of the digestive tract of the patient (McGaghie, 2010). 
The definition pictures clinical simulation as a learning strategy with impact on the professional abilities and 
competences, a strategy that anticipates or amplifies the concrete situations, giving an interactive orientation towards 
the real medical experience. It is a modern training method of self-learning and team work and it contributes through 
the realistic scenarios to the significant increase of the hands-on experience, without any risk to the health and 
welfare of real patients. Through the reproduction of the environment with enough realism, the simulation does not 
replace but completes the clinical experience and contributes to a better professional training in the medical field. 
We must outline that the simulation is not a technique but a learning strategy that makes the transition from theory 
to practice, by the undergoing of the learning process in stages, from the theoretical study to the simulation practice 
and finally, real medical practice. In the application of clinical simulation, the emphasis evidently moves from “to 
know” various work techniques and devices towards “to use”, in order to form and exercise certain practical 
abilities. In this manner, clinical simulation contributes to the increase in the quality of the medical services, which 
comprise information, communication, exercise, ability, skill, reaction, disease and results (Swanwick 2014, Lateef, 
2010, Wallace, 2001). 
 
2.   The objectives of clinical simulation are centered on a series of activities focused on (Bradley, 2011): 
x Promotion of modern training methods, self-training and team work; 
x Acquirement of practical abilities and competences; 
x Individualization of student training; 
x Increase of practical efficiency; 
x Increased security for the patient; 
 
 3. What can be simulated?  
 
x Technical abilities involved in the clinical examinations, diagnosis and therapeutic procedures centered on 
the capacity to prove dexterity, to use a medical device and to perform a correct medical act. 
x Non-technical abilities involved in communication, practice in decision making, team work, control of 
efficiency. We must stress that we can also simulate the malpractice cases, which can be later theoretically 
commented without real consequences for the patient (Akaike, 2012 ). 
 
Technical equipment – The practice of clinical simulation requires simulation laboratories, technically equipped 
with simulators and accessories necessary and adequate for the approached medical domain. For the clinical 
examination, there are simulators (e.g. artificial patient-mannequin and digestive endoscopy simulator GI Mentor) 
that can duplicate various standard or custom configured scenarios, in order to recognize certain signs and reproduce 
symptoms according to the clinical case. The clinical simulation is based on a system of previously configured 
patients, of various ages, pathologic state, background, sex etc., with the possibility of using either the patients of the 
simulator or to modify the existent patients from the point of view of the above-mentioned parameters. 
 
4.  The advantages of clinical simulation are (Weller, 2012, Berwick, 1999): 
 
x The formation ab initio of the student in the context of a medical act increasingly more 
technologic; 
x Management of situations with various degrees of severity and avoidance of dangerous situations 
for the patient, because it is with zero risk for the patient and minimal stress for the student; 
x Acquirement of practical abilities for the clinical examination and paraclinical exploration of the 
patient; 
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x Abbreviation of learning period; 
x The lack of risk for the patient offers the teacher the possibility to demonstrate the consequences 
in case of malpractice; 
x Possibility of simulation and replication of complex and rare situations or of interruption of a 
procedure for theoretical explanations. 
 
  5. Limits of clinical simulation (Swanwick, 2014): 
 
x The idealization of clinical scenarios through the configuration of the patient cannot imitate 
(faithfully reproduce) the situations in real life; 
x It does not allow the assessment of complex abilities; 
x It involves great financial costs.  
 
6. Clinical simulation – role and significance in student training 
 
The aim of simulation is to train students – future doctors, in order to facilitate the integration in the modern 
medical environment, taking into account the fact that medical education by clinical simulation is an active method 
of formation, through the accumulation and implementation of knowledge, in the framework of a practice very close 
to the real one. 
For an integrated context of presentation of clinical simulation we will associate the theoretical considerations 
with the experience of application and implementation of this method / learning strategy in an account of the 
experience with the students of the Faculty of Medicine in the University of Medicine and Pharmacy “Gr. T. Popa” 
Iași. 
A group of 135 students, who attended the optional course “Medical education by clinical simulation”, had the 
opportunity to practice on simulators and perform various diagnosis and therapeutic procedures on the simulator – 
mannequin (HPS) and the digestive endoscopy simulator GI Mentor. 
Aim The implementation of clinical simulation with the interactive simulators HPS and GI Mentor as an 
applicable system for the analysis and evaluation of the practical individual abilities, and the supervision of their 
development during the module of student training, in order to gain competences and efficiency. 
Method: the simulation of clinical cases (diagnostic and therapeutic clinical scenarios) on the mannequin – 
patient – standard or custom configured according to the requirements of the clinical case and on digestive 
endoscopy simulator GI Mentor (idem 1). 
Location: Clinical Simulation Laboratory – equipped with working material for the teaching activity: A. 
Simulator mannequin (HPS-human patient simulator) B. Endoscopy simulator – GI Mentor. 
Mannequin – presentation (essential summary) The simulator is made of plastic and sized to the real scale; it 
presents the physical characteristics of a male or female adult (the sex is changeable). The mannequin is piloted by 
physiologic and pharmacologic mathematic models that can automatically reproduce various clinical signs (such as 
heart and lung auscultation, peripheral pulse, thoracic movements, opening/closing of the eyelids, voice, clinical 
signs, symptoms and physiological status of the patient), as well as the response to numerous interventions. The 
characteristics of the mannequin for the study scenario, i.e. the configuration of the simulated patient are adjusted to 
the teaching objective and clinical scenario, respectively (Rodgers, 2007). 
The GI Mentor simulator offers an exhaustive teaching environment by modules such as: cyberscopy; 
endoballoon, upper and inferior digestive endoscopy; emergency module – digestive hemorrhage; eco-endoscopy 
module, ERCP module. The digestive endoscopy module, through the selection of virtual patients with pathologies 
specific to the upper and inferior digestive system facilitates the complete examination of the digestive system, the 
identification and recognition of the lesions, therapeutic interventions for virtual patients with major pathologies 
(e.g. hemostasis). It uses both virtual images of the digestive tube and “training programs” for the improvement of 
individual skills (Fisher, 2010). 
Teaching objectives (for each student and for the entire team): 
x Clinical examination, establishment of diagnosis, application of therapy and follow-up of the post-
therapy evolution, on the basis of real symptoms that the HPS presents. 
x Testing of the skills (dexterity, discovery and development of the abilities for the employment of a 
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medical device) for the digestive endoscopy on the simulator GI Mentor. 
Self-evaluation: On the HPS, the students watched for verbal reactions of the mannequin, the modification of 
vital functions (heart frequency, blood pressure, oxygen saturation, breathing etc.) and response to therapy. For the 
GI Mentor simulator, the students verified themselves through the self-evaluation chart of the software, following 
their efficiency in correlation with the duration and quality of the examination (measurement of the time of 
exploration, instrumentation of the proximal, cardia and distal orifice, pylorus, intensity of the sonorous and visual-
iconographic pain threshold, polypectomy, etc.) (Walsh, 2012). 
Results. The information from the recorded and stored self-evaluation charts reveals two significant aspects: 
Observation 1. For the simulated cases with multiple lesions (e.g. esophageal diverticulum and gastric polyp) or 
with the association of a lesion with active bleeding (e.g. gastric ulcer, hemorrhagic duodenal ulcer), the time 
indicators and the quality of the examination improved for 77% of the students after three sessions of 15 minutes 
each. The indicators supervised for the endoscopic evaluation were: 
x Pain recorded during the endoscopy/colonoscopy, measured on a visual scale; 
x Accuracy of the technique, through the dexterity of the insertion of the endoscope in the esophagus, cardia 
and pylorus, inversion of the endoscope in the fundus, surpassing the splenic and hepatic flexure, 
instrumentation of the rectosigmoid junction); 
x Number of identifications and omissions of lesions and pathologic modifications on the digestive segment 
examined during the endoscopy; 
x Best duration of the endoscopy. 
For this category of the simulation the patients that undergo endoscopy (the mannequin GI Mentor) with a 
beginner endoscopist (the student, respectively) must endure a prolonged “discomfort” and examination. The 
endoscopic simulation, by its advantages, comes as recognition of the necessity for training with the virtual 
electronic medical devices (preferably highly modern simulators). The endoscopic simulation allowed the students 
to familiarize themselves with the device, the procedure, the skill, but also with the patient (although virtual) and 
offered them the possibility to gain fundamental medical abilities for the management of the situations with various 
severity degrees and no risk for the patient. The accommodation with the computerized part of the training module 
required minimal instruction, and the practice on the simulator, organized into different levels of learning, 
reproduced the actual reality in the majority of the scenarios (Baerheim, 1995, Toader, 2009). In Table 1 we present 
a (self)-evaluation chart as an example for the clinical cases simulated. 
                                           
                Table 1. (Self)-evaluation chart 
Nr. Type of procedure Occurrences Info 
1 Upper digestive endoscopy 
Colonoscopy 
 
 
2 Trainer comments  
 
3 Examined percentage of the mucosa 88%  
4 Biopsy//hemostasis//polypectomy, etc.  
 
5 Examination of the duodenum –(observation of the Vater ampulla) 
Observation of the ileocecal valve  
  
6 Pain during the examination Yes/No  
7 Lesions omitted during the examination Yes/No  
8 Air aspiration upon retraction of the endoscope Yes/No  
9 Help granted/asked during the examination Yes/No  
                                                                                                                                 
Observation 2. We noticed an improved management of the complex cases simulated, with focus on the 
examination time, diagnosis formulation and therapeutic intervention, for 89% of the students, after four sessions of 
15 minutes on the HPS, as opposed to the management of complex cases simulated on the GI Mentor (e.g. digestive 
hemorrhages with hemostasis, stenoses with dilation, polyps with polypectomy, biopsies), where the duration and 
quality of the exploration improved for 77% of the students after 10 sessions. For this category, the practice on 
simulators regards mainly the indications of the method (simulation), derived from the necessity of its introduction 
in the medical practice, the application domain becoming increasingly wider and diverse. The arguments in its favor 
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are the safety of the patient, the skill of the examiner, risk reduction, management of training time, introduction of 
new techniques, gaining experience etc. The contact with the possible anatomic variations and the complexity and 
specificity of the cases offered the students during the entire module the possibility to study, repeatedly and for an 
unlimited number of times, certain scenarios until the acquirement of the dexterity necessary for good practice. An 
important aspect is that the simulation lowered the stress induced by the contact with the patient, stress that 
generates a negative impact on the professional abilities. Moreover, the adjustment to the medical device, its 
understanding and handling, with no fear of incidents, had a positive impact on the student. The clinical simulation, 
as method that uses software technology of learning and knowledge, provided the student with the possibility of 
discovering himself in a new posture, to translate the theoretical notions into practice with the help of medical 
devices, to gain self-confidence and to surpass safely the anxiety threshold, a barrier that can cause the loss of many 
(future) investigators (Morgan, 2000, Ziv, 2003). In Table 2 we present the clinical examinations, investigations and 
therapeutic interventions that can be performed on the HPS. 
 
                          Table  2.  Study case – Example  
                                                          CLINICAL EXAMINATION  
 Real patient Simulated patient 
Skin – pale, cold, cyanosis + - 
Central pulse – e.g. tachycardia + + 
Peripheral pulse + + 
Blood pressure – low, high  + + 
Lungs – polypnea, wheezing + + 
Verbal communication: “I can’t breathe”, 
“I feel better” 
+                + 
                                                          INVESTIGATIONS 
Blood + + 
Biochemistry + + 
Blood drawing + + 
Thoracentesis // paracentesis + + 
                                                          THERAPY 
Intubation  + + 
Defibrillation + + 
Transfusions  + + 
Drugs administration-selection 
from the pharmacologic library 
+ + 

 7. Key messages 
 
     Upon the end of this clinical simulation module the students will be able to (McGaghie, 2010,   Moura, 2013): 
Discuss the theoretic and practical basis of clinical simulation; 
x Evaluate critically the efficiency of usage of clinical simulators in medical training; 
x Test and evaluate the individual practical skills with the possibility of observing in time their development 
towards performance; 
x The application of this teaching system in an adequate clinical environment; 
x Compare the different types of simulations used in their professional training; 
x Project an experience or teaching program through simulation in a specific medical context, based on the 
best practices and evidence, with links towards simulation programs and the results yielded by self-
evaluation; 
x Credibility of simulation, as main advantage for supporting its usage with the aim of a quick establishment 
of a diagnosis and an efficient therapeutic intervention. At the same time, more students can work on a 
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simulator, activity that leads to the consolidation of the working team; 
The students review: “Before this course I had a little misunderstanding about what it means to work as a 
doctor in almost real situations” “This course has given me a greater appreciation for medicine.” “This course 
made me see things otherwise, gave me courage in trying to save lives, especially in emergency situations, and how 
sometimes it is better to live the joy of others.” 
 
 8. Conclusions  
 
  Clinical simulation revolutionized medical practice. Used in association with the traditional teaching methods, 
clinical simulation represents an opportunity for comprehensive learning. The adjustment of medical education to the 
technical advances and the increasing necessity for a preventive and curative medical assistance, safer, quicker and 
in more adequate conditions are requirements of the present. The applicative characteristic of medical training makes 
the presence of the students at the patient’s bedside mandatory, as well as in the dissection hall, in laboratories and in 
libraries. Currently, all the medical domains benefit from the modern technical progress, so the usage of clinical 
simulation before actual medical practice is a modality of increasing public safety, a “social responsibility of medical 
training” (a concept of World Health Organization).   
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